Background: In Australia, farming populations have been identified as having higher rates of suicide, in comparison to metropolitan, rural and regional communities. The reasons for this are unclear although stigma is considered a risk factor. This study was designed to understand the role of suicide stigma and suicide literacy and the relationship between these.
Background
Understanding suicide and its effect in rural farming communities Elevated rates of rural suicide are consistently reported across developed and developing nations [1] . In Australia, farming populations have been identified as having higher rates of suicide, in comparison to metropolitan, rural and regional communities [2] [3] [4] [5] [6] . These suicides in farming communities occur in the absence of higher rates of diagnosed mental health conditions [7, 8] , indicating that other influencing factors are at play. The reasons for suicide in farming communities are complex and intertwined [9] , with a range of individual, cultural, social, geographical, financial, occupational and environmental factors contributing to suicide risk [9] [10] [11] [12] . An increasing body of evidence identifies stigma as a risk factor for suicide [13] . This paper describes baseline data from the Australian rural farming community-including demographics and suicide experience-and levels of self-and perceived-suicide stigma, suicide literacy and suicide effect relative to previously measured community samples.
Suicide stigma
Stigma has been variously defined as "a mark of disgrace; a stain, as on one's reputation" [14] and "a set of negative and often unfair beliefs that a society or group of people have about something" [15] . Stigma reduces the prospect of recovery from poor mental health and complicates access to available care and resources-stigma makes people sick [16] . Stigma can be demonstrated and experienced in a number of ways [17] . Self-stigma is the experience of negative beliefs towards one self; personal stigma is negative attitudes about other people; and, perceived-stigma describes a person's beliefs about negative attitudes that other people hold. Structural stigma describes policies and cultural norms restricting an individual's resources, opportunities and wellbeing [17] .
In the context of suicide, stigma may be associated with a range of experiences including suicide bereavement, attempted suicide, suicide ideation, caring for someone who has attempted suicide or being touched by suicide in another way. Stigma is described as both an outcome of, and a contributing factor to, this broad range of suicide experiences [18] -where an experience of suicide may lead to stigma (of self and by others) and stigma associated with poor social and emotional wellbeing becomes a risk factor for suicide [19] . The consequences of exposure to suicide-whether through bereavement, attempted suicide or suicidal ideation-are wide ranging for individuals and their families, and include judgement, guilt, self-blame, shame, embarrassment and concealment of cause of death [19] [20] [21] . Stigma, both perceived and actual, following suicide is also associated with increased risk of suicidal thoughts, suicide attempt, non-suicidal self-harm, depression, heightened psychological distress and a greater need for psychiatric care [13, 22] . The experience of stigma is more likely following suicide bereavement than other sudden deaths by unnatural causes [20] .
International research has identified higher levels of self-stigma when seeking help for personal problems in rural populations versus urban populations [23] . However, rural populations are not heterogeneous. For example, the Australian farming context can affect how stigma is experienced, and responded to, as demonstrated by the common cultural mores of 'being the first to offer help to someone else but the last to ask for help myself' and 'by admitting I am struggling people will see me as weak and no longer trust me' [10] . The Agrarian myths of clean wholesome living, pride, physical strength, ruggedness and self-worth are intertwined with hard work, personal struggle and self-sacrifice [24] . Additionally, conforming to masculinist norms-for example, denouncing emotional openness and vulnerability, favouring self-reliance and encouraging risk-taking [25] -has also been demonstrated to increase self-stigma and result in less positive attitudes towards help-seeking [26, 27] . It is, however, important to draw the distinction between gender and sex-that is that gender does not reside in the person but refers to the socially constructed roles, behaviours, activities, and attributes that society considers appropriate for men and women [28] . In Australia's rural communities, 'masculinist' norms are also displayed by females [10] working and living in agricultural communities, and stigma is exhibited by a broader cross-section of the community. Recent work by Klingelschmidt and colleagues [12] confirms a significant excess risk of suicide among agricultural, forestry and fishing workers with no significant differences between males and females.
In small rural communities-where anonymity is generally low and available mental health services limitedcritical contributors to self-stigma include the apprehension of confiding in others and subsequent fear around confidentiality [29] . Informal social support buffers the negative effects of perceived-stigma for people bereaved by suicide. Conversely, poor social support is associated with high levels of perceived-stigma [13] and, according to Courtenay [30] , lacking social relationships and support is a risk factor for death-especially for men. In rural farming communities, where social networks are small and tightly entwined, an experience of suicide may place strain on these social connections and further increase the prevalence of stigma.
Australian efforts to measure suicide stigma have generally been applied to a relatively limited range of community samples, such as undergraduate university students and Facebook respondents [31, 32] . Only recently has this focus begun to extend to broader community samples [33] . To date, there has been minimal effort to measure how the rural and farming context may influence the experience of and response to suicide stigma, apart from a small study focusing on rural young people [34] .
The effect of knowledge about suicide on stigma Evidence suggests that increasing mental health literacy is associated with a reduction in stigma associated with mental health or suicide [33, 35] . Increasing mental health literacy reportedly supports help seeking behaviour, with increased understanding and recognition of signs and symptoms resulting in improved attitudes toward seeking support [36] . However, recent reviews raise questions about the strength of the evidence of reduced mental health stigma through improving mental health literacy [37, 38] . More recently, stigma reduction efforts have become more targeted, with efforts made to increase knowledge and awareness about suicide as a method of reducing suicide stigma and risk, and bolstering suicide prevention efforts [39] . While Australian research has looked at the relationship between suicide stigma and suicide literacy in community samples [32] , there has been no specific focus on rural populations or those known to be affected by an experience of suicide.
The effect of an experience of suicide
Recent research has explored levels of exposure to suicide (knowing someone who died by suicide) and the impact of such exposure on those who are bereaved [40, 41] . Results highlighted that a single suicide death touches many more lives than previously reported. Compounding this, exposure to suicide has been linked with increased levels of depression and anxiety, posttraumatic stress disorder and increased suicide risk [42] . A developing focus is on whether having a kinship relationship with the deceased has particular bearing on this-with current evidence suggesting that relationship closeness (social and emotional closeness), rather than kinship, has a greater bearing on how people are affected by suicide exposure [41] . To date, some Australian research has identified rural and remote communities as particularly vulnerable to suicide exposure and its impact [43] . However, there is a lack of evidence about the effect of suicide exposure within the close social networks and predominantly family-owned farming environment of rural Australia.
In the light of evidence to date, this paper reports on baseline data of an online intervention designed to:
Identify the effect of an intervention to reduce self-stigma and perceived-stigma experienced by members of Australia's rural farming community with lived experience of suicide. Increase suicide literacy in the farming community and explore the relationship between change in self-stigma and perceived-stigma of suicide, suicide literacy, and the nature of suicide experience, age and health behaviour measures.
Methods

Study design
The study was a mixed methods online intervention developed from a strengths-based perspective [44] -considered appropriate given previous research identifying this populations as being goal-directed and avoiding emotional vulnerability [10] -and tailored to the demographics and personalised experience of participants. The quantitative component of the research describes the baseline data from the validated tools, and compares these results to previously published values. The qualitative elements of the research explored participants' experience of suicide and experience of, and response to, suicide stigma in greater detail. A more detailed explanation of the study methods can be found in the research protocol [45] .
The intervention was set over a maximum of 12-weeks (self-paced), with data collected at baseline and post-intervention, as well as during the participants' involvement. This paper reports on the baseline data collected immediately following participants' registration on the website. Ethics was provided by Deakin University Human Research Ethics Committee Few programs targeting the needs of men aged 30-64 years, compared with younger age groups, Reduced digital engagement among those aged over 64 years, and Higher levels of perceived-stigma associated with poor mental health for men aged 30-64 years.
Given these identified gaps, recruitment and study design primarily considered men from the farming community with an experience of suicide aged 30-64 years. However, the authors recognised that other members of the rural and farming community beyond the target group were likely to be affected by suicide. Males outside of the target age group (18-30 and over 64 years) and females were, therefore, included in the study. This initial paper reports on baseline data of all participants.
Recruitment
Recruitment was framed around knowledge that rural farming community members are very willing to offer help to others yet less willing to ask for help themselves [10] . Accordingly, a call to action was made for people to proactively share personal information and insights to help others-assisting to develop ways to further rural suicide prevention and improve support for all those affected. Study recruitment took a broad, 'snowballing' approach, engaging a wide range of strategies and utilising rural networks via mainstream and social media, digital and hard copy flyers, website (including [47] ), partner agency networks, community presentations, voluntary 'Community Champions' , and a large stakeholder network kept informed and engaged via online newsletters.
Tools
Data was collected online, via a website designed to be cognisant of the rural and farming context. The website allowed as easy access as possible for participants isolated both geographically and psychologically. This was achieved by using a digital platform that was optimised for slow internet connection (a continuing concern in many parts of rural Australia) [48] , and accessible on a range of digital devices, such as older PCs, smart phones and tablets. Participants were de-identified, using the website anonymously to enable open and meaningful participation. Personalisation of the user experience included language and imagery reflective of participants' gender and farming type as well as recognition of participants' specific experience of suicide. For example:
Male participants from dairy farms saw imagery of male dairy farmers, while female participants from cropping farms would see imagery of female cropping farmers. Participants identifying as bereaved by suicide would be delivered information framed within the context of the bereavement experience-'Following a suicide death, it is not unusual for those left behind to feel a range of conflicting emotions'-while different language was used for participants identifying as carers of someone who had attempted suicide-'As a carer of someone who attempted to take their own life, it is not unusual to experience feelings of…'. To ascertain baseline stigma and literacy, assessment tools were also adapted for delivery in the online environment.
Stigma of Suicide Scale (SOSS)
Perceived and self-stigma were measured using an adaption of the short-form Stigma of Suicide Scale (SOSS) [31] . The SOSS has robust psychometric properties and has been validated in Australian community samples of undergraduate student and Facebook samples [31, 32] . The short-form SOSS scale comprises 16 items with three subscales identifying stigma, isolation/depression and normalisation/glorification. Items are assessed using a 5-point Likert scale [49] . An adaption of the introductory wording was made in consultation with the lead author of the SOSS, Associate Professor Philip Batterham, to reflect the changed focus from general suicide stigma (introduced in the original SOSS by the statement 'In general, people who suicide are…') to this study's focus on perceived-and self-stigma of suicide. All participants completed the perceived-stigma SOSS, introduced by the statement 'In general, other people think that a person who takes their own life is…' Only participants identifying as having attempted-or had thoughts of attempting-suicide were required to complete the self-stigma SOSS, as introduced by the statement 'Because I have attempted to take my own life I feel…' or 'Because I have had thoughts of taking my own life I feel…'.
Literacy of Suicide Scale (LOSS)
Suicide literacy was measured using the Literacy of Suicide Scale (LOSS) [32] . The LOSS has robust psychometric properties and has been validated in an Australian community sample of undergraduate students [32] . The scale comprises 12 true/false items assessing participants' knowledge about suicide.
Effect of suicide
Following establishment of participants' suicide experience, the study utilised assessment methods previously used in the US by Cerel and colleagues [41, 42] and in Australia by Maple and colleagues [40] to establish participants' relationship to the person/s who had died, and the effect of bereavement on the participants' life.
Results
Participant profile
Participants engaged from every state and mainland territory across Australia with particular engagement noted in rural and remote areas. There was minimal penetration in capital cities and urban locations as shown in Fig. 1 .
Participant demographics (N = 536) are presented in Table 1 , identifying higher female (N = 351, 65.5%) than male participation (N = 185, 34.5%), despite the design and marketing focus towards males.
The participant group represented a broad cross-section of rural Australia, with those involved in farming or having previously farmed comprising the majority of the participants (62%, n = 276). Of those actively farming, a diverse range of farming types were represented (see Fig. 2 )-suggesting a range of possible stressors and contextual factors influencing exposure to, and effect of, an experience of suicide. Remaining participants reported having never farmed (38%). Data was not collected on whether those 'no longer farming' were influenced to leave farming as a result (directly or indirectly) of their experience of suicide.
Digital access to the website by participants was spread across a range of devices including desktop devices (PC/ laptop) 51.3%, smart phone 37.3% and tablet 11.4%.
All participants identified as having experience of suicide. Given the website focus, this was expected, and no option was provided for those not identifying as being affected by suicide. People not identifying as having been affected by suicide could not progress beyond this question.
Male participants were significantly more likely to have had a direct personal experience of suicide (attempted or had thoughts of suicide) than females (χ 2 (1), 6.79, p = 0.009) ( Table 2) . This difference was primarily driven by gender differences in thoughts about suicide, with male participants (21.4%) more likely to have considered taking their own life compared with females (12.8%). Gender differences were identified with respect to suicide bereavement, with males (44.8%) less likely to report suicide bereavement than female participants (50.4%), although this was not statistically significant (χ 2 (1), 1.59, p = 0.208). When focusing specifically on suicide bereaved participants, males (27.9%) were significantly less likely than females (53.0%) to be bereaved by the loss of a family member (χ 2 (1), 14.88, p < 0.001). Further variation was identified in the affect that suicide bereavement had on participants. Males (14.0%) were significantly less likely to have experienced a suicide death as having a continuing significant or devastating outcome than females (33.7%) (χ 2 (1), 11.45, p = 0.001). Gender variation was seen among participants bereaved by suicide relative to levels of closeness with the person who had died (see Table 3 ). Of those participants who identified as bereaved by suicide and responded to the question of closeness to the deceased (n = 184), 35.4% of females described being close or very close to the deceased compared to 23.3% of males (χ 2 (1), 4.26, p = 0.039).
Suicide stigma
Although no statistical comparison can be made (given the difference in introductory wording to the SOSS reflecting self-and perceived-stigma), participants indicated a higher level of stigma, lower levels of attributing suicide to isolation/depression and lower levels of normalisation/glorification than the community sample (see Table 4 ). Reliability of the adapted SOSS (as measured by Cronbach's alpha) was generally identified as good to excellent with only two results considered questionable [50] . Within the participant group, comparing the differences in subscales for self-stigma between gender, the only significant result was for the Glorification/Normalisation subscale (t = − 2.20 (93), p = 0.030). There were no differences across the three subscales when gender was compared for perceived stigma.
Suicide literacy
Participants had a significantly higher level of suicide literacy than a previous Australian community sample undertaken by Batterham and Callear [32] , both overall and when comparing gender (all comparisons p < 0.001) (see Table 5 ). Statistically significant differences across all age groups (all comparisons p < 0.001) were evident when compared with the community sample. Within the 
Discussion
Patterns of study engagement
Australia's rural farming community demonstrated considerable national engagement within the study period, as reflected by the location of participants from across the country, providing support for the appropriateness of recruitment and community engagement strategies. Wide ranging access is encouraging, given that metropolitan Australia continues to have higher internet access (88%) than remote and very remote Australia (79%) [51] , with quality of connectivity varying considerably. Patterns of accessibility of the study website (51.3% PC/laptop, 37.3% smart phone and 11.4% tablet) varied [51] . This may reflect website content and the level of engagement involved, with people allocating a block of time to participate in in-depth and emotional content-most likely in the privacy of their own home-rather than opportunistically accessing online data such as the weather or social media. Whilst designed for males aged 30-64 years, younger and older male participants and females also participated. This is not unexpected. Younger Australians demonstrate familiarity and established engagement with digital and online technology [51] . Young adult participation has implications for future development of online suicide-stigma reduction interventions, with a requirement for tailored content beyond that already contained on the study website. High female participation was also not unexpected, given previous evidence of the dominance of female participation in suicide research in Australia and internationally [41] . It is also pertinent given the significant excess risk of suicide among agricultural, forestry and fishery workers in both females and males [12] . Additionally, the importance of females' roles in ensuring the wellbeing of their families is well recognised [52] , particularly in farming [53] , and the prevalence of females may indirectly result in information transfer and stigma reduction for rural men. Anecdotal evidence shared with the study team indicated that participating females actively encouraged male family members and friends to participate.
The effect of varying experience of suicide
Explorations of participants' suicide experience identified a greater proportion of females as bereaved by the suicide death of a family member. This is not unexpected given the higher rates of male suicide [54] , translating to more females likely to have lost male family members to suicide. Female's greater likelihood of experiencing a devastating and ongoing impact of suicide bereavement may reflect that females are more likely to have lost family members to suicide than target males. Given the nature of family farming, this may mean the loss of key labour and knowledge in the farming business-in addition to the loss of a relationship-with women having to compensate for the loss of husband/brother/father/son/co-manager of farming duties. The greater impact on bereaved females may also be a reflection of their closeness to the deceased. While previous research suggests that level of closeness has greater bearing on the affect of suicide bereavement than kinship [43] , results from this study suggest kinship may have particular bearing for this population-as affected by the prevailing nature of family owned farms [55] -where family life and work are tightly entwined [56] and a loss by suicide is likely to have a significant impact.
As a whole, the study sample reported considerably lower ongoing significant or devastating effect of suicide bereavement, when compared with a recent online survey of the general Australian population [43] . Of those bereaved by suicide, 37% were affected in this way (compared with 27% in the current study). This difference may be due to the pragmatic response to suicide bereavement identified among people in Australian farming communitieswhere a practical, action-oriented focus takes precedence over one based on emotion and there is a de-sensitisation to death [10] . It is also likely to be a factor of reported lower levels of closeness to the deceased when compared to the general Australian population study-31.4% of the current study sample self-reported as 'very close' or 'close' to the deceased, compared with 50% in the general Australian population sample. This is consistent with research linking the effect of suicide bereavement with level of closeness to the deceased [41, 42] .
Higher proportions of males identifying as having attempted or considered suicide, when compared with females, is counter to existing research which estimates approximately 64% of all hospital admissions for self-inflicted injury are female and suggests Australian women are significantly more likely to have thoughts about suicide, make a suicide plan or make a suicide attempt than men [57, 58] . However, these figures acknowledge the difficulty in accurately estimating gender differences in suicide attempts due to non-reporting of attempts that do not result in hospitalisation, unclear intent behind injuries and subsequent likely under reporting, and inability to separate self-harm without suicide attempt from an attempt to take one's life. Given the higher rates of farmers identifying as males [59] , higher rates of male suicide in rural areas [60] and that the Ripple Effect was promoted as a suicide prevention tool for farming communities, it is understandable that the project may have appealed more to males who had considered or attempted suicide and rural females concerned about males in their lives. It may also be that the anonymity and non-judgemental environment of the Ripple Effect facilitated greater willingness by men to openly share emotional vulnerability without fear of sanction.
This research highlights the need to avoid a concept of masculinity that homogenises experience and behaviour for males (and females) without considering the unique geographic, psychological and social contexts that individuals experience, and which necessarily influence life, social connection and work in rural farming communities [61] . Male participant's greater likelihood of having attempted suicide or had thoughts of suicide can be understood from within Hogan and colleagues [27] gendered framework, suggesting male farmers loss of a coherent agrarian self (tough men in a tough rural environment [62] ) and lack of a continued social practice can lead to a ruptured identity. This loss of self-combined with a sense of shame and a contextually driven reluctance to acknowledge (or avoid) problems-can contribute to the will to suicide [27] . This is particularly notable in a population where patriarchy is strong, and men continue to have greater access to power and economic resources. While farming men may be at heightened risk of suicide and stigma, addressing these risks within a framework that recognises contextually influenced patterns of masculinity shows that stigma reduction is possible.
The current results, identifying no difference between women and men in attempted suicide, are pertinent and reflect the recent systemic review undertaken by Klingelschmidt and colleagues [12] which identified no difference in excess of suicide risk among females and males employed in agriculture, fishing and forestry. It will also be interesting to note whether differences will be found through varied patterns and outcomes of engagement during participants' progression through the intervention.
Males were less likely to have a significant or devastating outcome following suicide bereavement, when compared with female participants. This is consistent with previous research on suicide impact and closeness identifying females as more likely to have poorer outcomes-including suicide ideation, depression, anxiety, posttraumatic stress disorder and prolonged grief-when reporting high impact suicide exposure [42] . This lack of significant or devastating outcome also fits with the masculinist rural norms of toughness in the face of difficult times, self-reliance and avoidance of help seeking. It will be interesting to explore the qualitative data-shared as part of the intervention-by participants identifying as having experienced a significant or devastating outcome following suicide bereavement, relative to these potential negative outcomes.
The relationship between suicide literacy and stigma
High participant suicide literacy levels were not reflected by reduced levels of stigma when compared with Batterham and colleague's community sample [32] . This raises a number of points relative to the relationship between literacy and stigma requiring further examination:
Is it valuable and/or meaningful to compare heterogeneous populations on measures of suicide literacy and stigma, when the context in which this occurs can be diverse? Recent questioning of evidence supporting the positive link between mental health literacy and stigma reduction suggests that more exploration is required in the context of suicide literacy and stigma [37, 38] . An increasing body of research-in other population groups and occupations-has identified concomitant high literacy levels and high levels of stigma [63, 64] . Building suicide literacy-while often considered best practice [33] -may, therefore, not be an effective means of reducing suicide stigma, particularly in populations where high levels of literacy are already evident. 
Strengths and limitations
This study attracted considerable participation ( Fig. 1 ) from rural farming communities across rural Australia, with a diversity of farming involvement and geographical location, and a wide range of suicide experience. However, study participants were self-selected and not necessarily representative, given the heterogeneity of Australia's rural community. Given the requirement for participants to self-identify some experience of suicide, the meaningfulness of comparison to a general community sample was limited. Study design and delivery drew on the National Centre for Farmer Health's many years of experience engagingand developing trust-with the rural farming community. This was supported by a number of partner agencies and community members and ensured broad coverage and recruitment, despite the sensitive nature of the research.
Online study delivery limited accessibility to participants with internet connectivity, a particular concern for remote Australia where online access is less likely [51] . Efforts were made to encourage participation in the project by those without internet access, but were unable to include the collection of baseline assessments of stigma and literacy. Efforts were also made to design online content in a responsive format, allowing access to content at varying degrees of resolution dependent on quality of internet connection. Despite these challenges, online study methods provided a geographically and experientially diverse study sample, which may not have been possible using other methods.
The findings of this study have limited generalisability to other populations, although population groups internationally have been identified as facing similar challenges to Australian farming communities (for example, farming communities in North America). Further limits to generalisability arise due to the adaption of the SOSS to measure self-and perceived-stigma. This prohibits meaningful comparisons with research using the original general measure of suicide stigma [31] . The study design, however, does have potential to be translatable and transferable, following the tailoring of content to other population groups.
Conclusion
This paper reported on the baseline data from a rural farming community population with high levels of suicide literacy. Results from this study challenge several previous findings of research relative to suicide experience, gendered experience, stigma and literacy. This suggests the need for greater understanding of the relationship between stigma, literacy and suicide experience within the psychological, geographical and cultural context of rural work and life. Further research is required, to investigate how 'best practice' can be developed and delivered to effectively reduce stigma, support help seeking and assist suicide prevention efforts within rural farming populations. 
